Purpose Due to increasing numbers of colorectal and anal cancer survivors, more individuals are living with long-term symptoms after treatment. A systematic review was undertaken to assess the extent to which practice guidelines for colorectal and anal cancer provide recommendations for managing long-term symptoms and functioning impairments. Methods Four electronic databases and websites of 30 international cancer societies were searched for clinical practice guidelines, consensus statements, or best practice recommendations for colorectal or anal cancer. Quality of included guidelines was evaluated with the Appraisal of Guidelines for Research & Evaluation II tool. Results were narratively summarized. Results We included 51 guidelines or consensus statements. Recommendations for managing long-term symptoms or functioning impairments were reported in 13 guidelines (25.4%). All 13 recommend a healthy lifestyle, diet, body weight, and physical activity. The ASCO Colorectal Cancer Survivorship Care Guideline is the most comprehensive, including interventions targeting sexual and bowel function to pain and cognitive issues, and also highlights limited evidence for informing management strategies. Other guidelines recommend treating incontinence, chronic diarrhea, and distress, and stress the need for greater awareness for sexual dysfunction, survivorship clinics, and referrals to specific supportive care interventions. Conclusions Few clinical practice guidelines include recommendations for managing long-term symptoms and functioning impairments. It is unclear if this is due to limited evidence or absence of management strategies and interventions. Clear recommendations for managing long-term symptoms and functioning to help health professionals in supporting colorectal and anal cancer survivors are needed.
Introduction
Colon and rectal cancer combined are the third most commonly diagnosed cancer worldwide [1] . In 2018, 1,849,518 new cases of colon or rectal cancer were diagnosed, with an additional 48,541 anal cancers diagnosed [2] . The highest incidence rates are in developed countries, such as Australia with 16,171 newly diagnosed colorectal cancer patients and 470 anal cancer patients in 2018 [3] . Improvements in screening and treatment for bowel, colon, and anal cancer, referred to hereafter as colorectal cancer (CRC), have contributed to a growing population of cancer survivors with unmet needs, long-term symptoms, and functioning impairments after treatment that can negatively impact on health-related quality of life (HRQL) [4, 5] .
Multiple long-term symptoms can be experienced after treatment for CRC. For bowel symptoms, these include rectal bleeding, diarrhea, fecal frequency, incontinence and urgency, and rectal tenesmus (feeling of incomplete defecation) [6] . Other common symptoms are chemotherapy-induced neuropathy, insomnia, fatigue, cognitive dysfunction, issues with body image, psychological distress, [7, 8] , and sexual dysfunction [5] . All long-term symptoms contribute to increased symptom burden, in terms of both severity and frequency, which in turn is associated with decreased HRQL [9] . In order to decrease symptom burden and improve HRQL, evidence-based interventions should be used to manage long-term symptoms and functioning impairments. Since clinicians are often unaware of interventions designed to detect and manage symptoms [6] , this systematic review aimed to investigate the extent to which clinical practice guidelines for CRC provide recommendations for managing long-term symptoms and functioning impairments following treatment for CRC.
Methods
Our systematic review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidance [10] . The following 4 electronic databases were searched using the OVID web gateway: MEDLINE, EMbase, PsycINFO, and CINAHL from inception to 26th of July 2019. The search strategy included terms for colorectal cancer and clinical practice guidelines. Details of the search strategy are reported in Appendix 1. To supplement this, reference lists of studies identified were used to find other relevant guidelines, and 33 international cancer societies and guideline organization websites were searched for additional guidelines, consensus statements, or best practice recommendations.
Eligibility and inclusion criteria
Eligible guidelines were CRC-specific, written in English, and contained information about how to manage or treat long-term symptoms and functioning impairments after treatment. In cases where there was a chronological sequence of versions of a guideline released by a particular organization, only the most recent version of the guideline was reviewed.
Quality assessment
The Appraisal of Guidelines for Research & Evaluation (AGREE) II tool was used to assess the quality of eligible guidelines, i.e., containing information about how to manage or treat long-term symptoms and functioning impairments after treatment [11] . The AGREE II tool consists of 6 domains with 21 quality and two global rating items with 7 point-categories: 1 = did not meet criteria to 7 = met criteria. Quality items relating to guideline rigor, competing interests, and implementation were of particular relevance to our aims as these domains relate to the identification of the best possible evidence to inform the guidelines.
Data extraction and analysis
Data pertaining to country, year of publication, organization, title, and recommendations for management strategies or interventions for long-term symptoms and functioning impairments were extracted. A narrative synthesis of recommendations was conducted.
Results
The searches retrieved 545 papers of which 20 were potentially eligible for inclusion. An additional 31 publications were retrieved through searches of international websites ( Fig. 1 ). Fifty-one guidelines for CRC were identified (Appendix Table 3 ). Major international organizations that published these include the National Comprehensive Cancer Network (NCCN), American Society for Clinical Oncology (ASCO), and the European guidelines of the European Society for Medical Oncology (ESMO), European Society of Surgical Oncology (ESSO), and European Society of Radiotherapy and Oncology (ESTRO). We found nine guidelines specific to colon cancer, nine for rectal cancer, and five for anal cancer, and twenty-eight guidelines providing recommendations for both colon and rectal cancer. 
Reasons for exclusion (n=87)

Guidelines about CRC written in English n=51
Guidelines with information on interventions n=13
Fig. 1 Flowchart of included guidelines
If information on surveillance was included in the guidelines, it emphasized recurrence detection during follow-up. Only 13 of the 51 guidelines (25.4%) met the eligibility criterion of containing information about how to manage or treat long-term symptoms and functioning impairments after treatment (Table 1 ).
Quality assessment
The overall quality of the 13 eligible guidelines was high according to the AGREE II criteria (Fig. 2) ; however, none of the guidelines met all quality criteria. The lowest quality scores related to applicability (e.g., usefulness of guidelines for daily practice), likely barriers/facilitators to implementation, and strategies to improve uptake ( Fig. 3 ).
Information on interventions for long-term symptoms
The American Cancer Society Colorectal Cancer Survivorship Care Guideline is the most extensive, providing detailed information about several issues ( Table 2 ). Long-term symptoms are described and possible interventions outlined. However, the guideline acknowledges that evidence is limited to support treatment, and sometimes management of longterm symptoms/function is based on expert opinion. Moreover, a healthy weight, physical activity, and a multifiber diet with low amounts of saturated fat are encouraged [12] . The Alberta Colorectal Cancer Surveillance (stages I, II, and III) guideline refers to the ASCO colorectal cancer survivorship care guideline for information about long-term symptom/functioning management and includes healthy lifestyle promotion recommendations [13] .
Four guidelines are published by the NCCN. The survivorship section of the guidelines for rectal cancer, colon cancer, and the Middle East and North Africa (MENA) version for colon cancer emphasize the importance of defined roles of care givers in the surveillance period to detect local recurrences in time and state "for chronic diarrhea or incontinence: consider anti-diarrheal agents, bulk-forming agents, diet manipulation, pelvic floor rehabilitation, and protective undergarments" [14-17]. Moreover, involvement in ostomy support groups or coordination by an ostomy care specialist can be considered, and undergoing national health-screenings, a healthy body weight, physical activity, healthy diet, and not smoking are recommended. Daily aspirin of 325 mg could be considered for secondary prevention. These four guidelines refer readers to NCCN survivorship guidelines for distress, Additionally, in the rectal and anal cancer guidelines, screening for sexual dysfunction and urinary dysfunction is recommended, and referral to a urologist or gynecologist should be made if symptoms persist. Also, bone density monitoring should be considered due to the potential for pelvic fractures after radiotherapy [15, 16] . For oxaliplatin-induced neuropathy, duloxetine is advised or therapies such as heat, ice, or acupuncture [14, 16, 17] . Four CRC guidelines with information on survivorship were published by ESMO. In these guidelines, the use of late effects/survivorship clinics after pelvic radiation is recommended [2, [18] [19] [20] . For anal cancer, patient-reported outcome data is scarce, but suggests attention to sexual dysfunction is needed. Pelvic floor exercises and biofeedback training are recommended to treat fecal urgency and incontinence [2] .
After treatment for rectal cancer, lower genitourinary toxicity and social, financial, and emotional aspects should be addressed to maximize well-being, but recommendations for how to address these issues are not provided [18] . Only the guideline for early colon cancer describes how to treat cancer sequelae and highlights that assessment of medical and psychological late effects are a major part of survivorship care. Dietary counseling and use of over-the-counter medications such as fiber, laxative, stool softeners, and antidiarrheals are recommended. Employment, financial concerns, and distress should also be assessed [19] . Further, all four guidelines emphasize a healthy lifestyle to prevent co-morbidity [2, [18] [19] [20] .
The Cancer Care Ontario Follow-up care guideline for survivors of colorectal cancer states that despite a lack of highquality evidence for secondary prevention, patients should be counseled to have a healthy lifestyle, body weight and diet, and to participate in physical activity [21] . This is also recommended in the German guideline with the addition that "patients benefit if they can take the management of their symptoms and side effects into their own hands" [22] . However, recommendations for how to self-manage symptoms are not provided. A separate section on psychological care and Early referral to a psychologist or liaison psychiatrist is advised, and also peer support was accepted and appreciated by CRC survivors. [23] 
Discussion
Of the 51 CRC-specific guidelines identified, only 13 (25%) contained recommendations for how to manage some longterm symptoms and functioning impairments following treatment for CRC. These 13 guidelines were published by the NCCN, ESMO, ASCO, Cancer Care Ontario, Alberta provincial GI tumor team, German Guideline program in oncology, and the NHMRC. All 13 guidelines recommend a healthy lifestyle, diet and body weight, and physical activity. The ASCO guideline provides the most comprehensive coverage of interventions ranging from cognitive and pain to bowel and sexual issues, and also acknowledges that evidence is limited to support base treatment guidelines. Other guidelines include some suggestions for treating chronic diarrhea, incontinence and psychological distress, and highlight need for greater awareness for sexual dysfunction, survivorship clinics, and referrals to specific supportive care interventions. Thus, few clinical practice guidelines for CRC provide a comprehensive range of recommendations for how to manage or treat longterm symptoms and functioning impairments following treatment for CRC. The main focus of survivorship care in the guidelines is on detection of early recurrence, the timing of follow-up, and which diagnostic tools to use. Much less attention is paid to long-term symptoms and functioning impairment, or to the interventions recommended to manage and alleviate these issues to reduce patients' symptom burden and improve HRQL. This is a major gap that needs to be filled as previous research demonstrates a link between HRQL and survival. In a large study of 1074 CRC patients, depressive symptoms significantly increased mortality risk in the first 2 years after diagnosis (hazard rate, 2.55, p = 0.001) with a hazard rate of 1.88 (p < 0.01) up to 10 years after diagnosis [24] . During the last few decades, more attention is being paid to developing interventions for late symptoms after cancer treatment. For example, Andreyev et al. reported that a gastroenterologist-or nurse-led algorithm-based treatment resulted in a decrease of bowel symptoms compared with a self-help booklet [25] . Also, interventions are emerging for sexual dysfunction after pelvic radiotherapy, such as mindfulness and cognitive behavioral therapy, couple therapy, scheduled intimacy, vaginal dilator therapy and moisturizers, hormone replacement, and phosphodiesterase type 5 inhibitors [26] . Research is needed to further assess interventions for long-term symptoms and functioning impairments. Moreover, guidelines recommend screening for distress and symptoms, but do not state if patient-reported outcomes could or should be used for routine screening. A number of trials have shown benefit of using patient-reported outcomes for routinely screening during treatment [27, 28] ; their potential benefit in long-term follow-up of CRC should be investigated.
Several guidelines refer to generic survivorship guidelines. While these were excluded from our review, we note that the 2019 NCCN survivorship guideline contains information about long-term symptoms and treatment of cardiotoxicity, depression, anxiety, cognitive function, fatigue, lymphoedema, hormone problems, pain, sexual function, and sleep, independent of the location of the primary cancer. Unfortunately, interventions for gastrointestinal problems are not included [29] . NCCN regularly updates all guidelines. The NCCN guidelines for colon and rectal cancer met our inclusion criteria regarding information on long-term adverse effects after treatment and possible interventions, but in an older version (the NCCN CRC guideline), such information was not provided. The inclusion of this information in the updated guideline suggests rising international awareness for late effects and HRQL.
This systematic review highlights the limited guidance available on how to manage long-term symptoms and functioning impairments in CRC survivors. This knowledge gap has implications for both clinicians, patients, and their informal caregivers. A previous review showed that many CRC survivors find ways to self-manage their symptoms through trial and error rather than seek professional help [30] . Self-help strategies are often not evidence-based, so it may not be effective and perhaps even detrimental, worsening symptoms or impairment. It is not clear why survivors choose to self-manage, but the absence of recommendations for clinicians in clinical practice guidelines may at least in part be a contributing factor. Moreover, none of the guidelines addressed the need to support informal caregivers in managing symptoms. As mentioned above, interventions have been developed to manage several symptoms and functions caused by treatment for cancer, yet expert opinions are often used to inform clinical practice guidelines rather than evidence from clinical effectiveness trials. It is unclear whether the use of expert opinion is due to limited effectiveness evidence. Future research should focus on synthesizing all available evidence on supportive care interventions and management strategies, and guidelines need to be updated periodically to incorporate emerging evidence. Another recommendation, also stated in a few guidelines, is the use of survivorship clinics. Literature shows that patients are highly satisfied with the services of such a clinic, mainly due to the multidisciplinary approach, the time taken to address the symptoms, and the referrals to appropriate supporting programs [31] .
Strengths of this review are the inclusion of international guidelines, a thorough search of both electronic databases and websites for 33 cancer societies, and guideline quality assessment against the criteria of the AGREE II tool. Two limitations of our review were the inclusion of only guidelines available in English, and with our search process, we could not accurately count the number of non-English guidelines excluded. Some non-English guidelines that we did not have resources to review may provide recommendations for longterm symptoms or functions. For example, the Dutch national guideline for CRC (which we are aware of as LW is a Dutch clinician) provides risk factors for fecal incontinence, recommends the use of diagnostic tools to evaluate long-term symptoms, and provides interventions for managing specific problems such as fecal incontinence with bulk-forming agents or loperamide to decrease fecal frequency [32] . However, despite excluding non-English guidelines, we expect that they would be informed by the same international evidence that informed guidelines published in English.
In conclusion, the majority of guidelines for CRC reviewed did not provide recommendations for management of long-term symptoms and functioning impairment following treatment for CRC. Their recommendations primarily focus on detection of early recurrence, the timing of follow-up, which diagnostic tools to use, and on the importance of a healthy diet and weight, and active lifestyle after treatment. Few recommendations are available for how to reduce or manage symptom burden and improve HRQL. This may be due to lack of evidence about effectiveness of potential management strategies. There is need for clear evidence-based recommendations for managing long-term symptoms and functioning impairments to assist health professionals in supporting CRC survivors and to ameliorate suffering due to persistent symptoms and functioning impairments that often go unmanaged. 
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